Investigation of inclusion body formation in recombinant Escherichia coli with a bioimaging system.
A bioimaging system using giant protoplasts of recombinant Escherichia coli was developed for examining conditions affecting the formation of inclusion bodies. After the giant protoplasts were prepared, isopropyl-beta-d-thiogalactopyranoside (IPTG) was used to induce expression of the blue fluorescence protein (BFP) gene. Fluorescence microscopy revealed that two types of fluorescence were emitted; one by soluble BFP and the other by aggregated BFP. As a result, the parameters that influence the formation of inclusion bodies can be examined by observing the fluorescence emitted by BFP, in real-time, with a fluorescence microscope. It was found that the aggregated BFP decreased with decreasing cultivation temperature, and the formation of inclusion bodies increased with decreased pH and increased IPTG concentrations. In addition, the aggregated form of BFP emitted fluorescence, indicating that BFP inclusion bodies might remain, at least partially, in a properly folded native-like form.